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© A method of milking animals, as well as a construction for applying same. 



tained can be collected in different storage contain- 
. ers (7, T) after having been separated according to 
quality and/or composition, so that it can be col- 
lected in dependence. on the albumen or fat content 
A distinction can also be made between milk from 
one individual animal, in dependence on the course 
of the lactation period. In addition, the milk can be 
collected after separation in dependence on the so- 
matic cell count of the milk, whilst a distinction can 
likewise be made between milk obtained during the 
initial stage of the milking operation and that during 
the further course thereof. 
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The present invention relates to a method of 
milking animals. The milk obtained with the aid of 
teat cups, connected to the teats of an animal to be 
milked, is usually transferred to a milk tank via a 
milk meter. When the milk is obtained from an 
animal of which one or more udder quarters suffer 
from an illness, which may be established by 
means of a milk conductivity sensor to be included 
in. the milk meter or in the supply lines from the 
individual teat cups to said milk meter, then the 
infected milk will not be transferred to the milk tank 
but to a waste milk tank via a valve incorporated in 
the line between the milk meter and the milk tank. 
The suitable milk is collected in the milk tank, 
which is usually emptied a few times a week. A 
dairy factory, collecting the milk from the milk 
tanks of the farmers, checks this milk and. if neces- 
sary, might put it to different uses, e.g. for con- 
sumption, or for animal food, etc. 

!t is an object of the invention to enable a 
( determination of the intended use of the milk at an 

early stage. According to the invention, in the 
method of milking animals, the milk obtained is 
therefore collected in different storage containers 
after having been separated according to quality 
, and/or composition. In other words, already imme- 
diately after milking, a distinction in the milk obr 
tained is made and the milk is collected separately. 
In this situation, the milk obtained from different 
animals can be collected in different storage con- 
tainers, whilst it is likewise possible to collect the 
milk obtained from one individual animaJ in dif- 
\ ferent storage containers, i.e. the milk can be sepa- 
t rated during the initial stage of the milking opera- 
^ tion and that during the further course thereof. The 
quality and the composition of the milk of different 
animals can be updated in a computer and be 
coupled to an animal identification system which is 
customary to the automatic milking of animals. The 
milk obtained from animals, of which it is known 
C_ that i! has a ni 9her albumen content or a higher fat 

content, can be collected directly in separate stor- 
age containers. Since the computer used in the 
automatic milking procedure also updates the data 
which are relevant to the milking of the animals, in 
particular the lactation period of the animals, it is 
also possible to collect the milk obtained from an 
animal during a lactation period in different rooms. 
Furthermore, it is possible to collect the milk in 
different storage containers in dependence on the 
.somatic cell count of the milk. It is possible that 
there are several criteria for collecting the milk 
separately. These criteria may already be known in 
advance and have been recorded in the computer, 
in which the required data of the animals are up- 
dated; it is, however, alternatively possible to es- 
tablish these criteria directly during milking. Thus, 
it is possible to provide the construction, in which 



the method according to the invention is applied, 
witn a measuring element jor establishing during 
the milking procedure itself the ajbumen content of . 
the milk obtained; it is likewise possiBe~to~p7ovide 
s a measuring element for establishing the fat con- 
tent^or the sjomaUc^ceJJ courrt thereof. In additioTC 
the construction may include a sensor me asuring 
unjtjor establishing the cojour of The milk obtained, 
more specifically for checking "the milk for blood, or 
to a sensor measuring unit for establishing the Jight 
2bs°/Pt[ori in the milk obtained, more specifically" 
for checking whether the milk is cloudy or has 
been contaminated. 

The invention does not only relate to a method 
is but also to a construction for applying this method; 
the construction then comprises a milking machine 
with teat cups which are connectable to the teats of 
an animal to be milked and a milk meter, via which 
the milk is transferred from the teat cups to means 
20 for collecting same. According to the invention, the ) 
construction is characterized in that these means 
comprise a plurality of storage containers for the 
separate collection of milk of different grades 
and/or compositions. In a particular construction. 
25 these means can then be constituted by a milk 
tank which is subdivided into compartments. In its 
simplest embodiment, the milk tank includes two 
compartments. To enable a separate collection, the 
construction includes a divider element, which di- 
30 vider element, for the case in which only one milk 
meter is present, is arranged between this milk 
meter and the milk collecting means. Via this di- 
vider element, the milk is guided from the milk 
meter to one of the storage containers of the milk 
35 collecting means. In case several milk meters are 
present, each of which is connected to one of the 
rooms of the milk collecting means, then the di- 
vider element may be arranged between the teat \ 
cups and the milk meter. This renders it possible 
*o for the milk to be transferred from the teat cups to 
one of the milk meters and from there to one of the 
milk tank compartments connected to this' milk 
meter. The use of measuring elements and sensor 
measuring units, as mentioned in the foregoing, is 
45 particularly advantageous when the milking ma- 
chine is constructed as an automatically operating 
system which co-operates with an animal identifica- 
tion system, whilst in the computer of the auto- 
matic milking machine and/or of the animal iden- 
so tification system are updated the data relevant to 
the quality and/or composition of the milk obtained 
from each animal individually, on the basis of which 
data the computer supplies the control signals for 
the divider element. An advantageous embodiment 
55 of the construction is also obtained when the milk- 
ing machine includes a robot for automatically con- 
necting the teat cups to the teats of an animal to 
be milked. Such a robotization can provide a sys- 
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tern which operates automatically in such a manner 
that any interference on the part of the farmer 
during the milking operation, during which, in addi- 
tion, the milk can be collected separately, is not 
required anymore. 5 

For a better understanding of the invention and 
to show how the same may be carried into effect, 
reference will now be made, by way of example, to 
the accompanying drawings, in which: 

Figure 1 is a schematic representation of an w 
array in which the milking machine comprises 
only one milk meter, while milk transferred from 
the said milk meter can be collected in two 
compartments, and 

Figure 2 shows an embodiment in accordance 75 
with the invention, in which the milking machine 
comprises two milk meters, each of . which is 
connected to a compartment of the milk tank, 
whilst the milk obtained by means of the teat 
cups is transferred separately to the two milk 20 
meters. 

Figure 1 is a schematic representation of a 
milking machine 1. which milking machine 1 com- 
prises four teat cups 2 to be connected to the teats 
of an animal te be milked, from which teat tups 2 25 
the milk tubes 3 are passed to a milk meter 4 
constituted by a collecting glass. The milk tubes 3 
are provided with shut-off means 5. each of which 
is used to shut-off a milk tube by pinching or 
otherwise as soon as the vacuum in a relevant teat . 30 
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connected to the teats of an animal to be milked 
with the aid of a milking robot 13. in which case 
this robot 13 has a robot arm that serves as a 
carrier for the teat cups 2. The milking robot 13 is 35 
controlled from a computer 14. From the collecting 
glass 4, the milk obtained is transferred to a milk 
tank 6. The milk tank 6 is divided into two compart- 
ments 7 and 7\ The flow-out aperture of the col- 
lecting glass 4 is connected to a pump 9 via a cock 40 
8. Using, the pump 9, the milk is pumped into one 
of the compartments 7, 7' via a three-way valve 1 0. 

measuring unit 11 may be incorporated in the 
collecting glass 4, which measuring unit 11 may 
have a measuring element for establishing the al- 45 
bumen content of the milk obtained, or a measur- 
ing element for establishing the fat content or the 
somatic cell count thereof, or a sensor measuring 
unit for establishing the colour or the light absorp- 
tion thereof. Consequently, the milk obtained is so 
immediately checked in the collecting glass 4 asAo 
its albumen or fat content, as to the somatic, cell 
jcount and as to the presence of traces oTblood or 
contaminations therein. The results of these mea- 
surements can be reported to the computer 14. 55 
which records and updates these data for each 
animal in connection with decisions to be made for 
subsequent milking runs as regards the -destination 



of the milkjThe computer 14 supplies a control 
signal for the three-way valve 10, so that the milk is 
collected from the collecting glass 4 either in com- 
partment 7 or in compartment 7\ It is of course 
alternatively possible to derive directly from the 
results of the measurements effected in the mea- 
suring unit 11 a signal, by means of which the 
three-way valve can be controlled^ 

When the three-way valve 10 is switched over, 
the milk present in the relatively long line between 
the pump 9 and the three-way valve 10 must be 
taken into account. When a quantity of milk V. 
coming from the animal which was milked last. Is 
present in the collecting glass 4 and this quantity 
of milk has been removed by the pump 9 from the 
collecting glass 4 ( whilst the compartment 7 is 
connected by means of the three-way valve 10 to 
the line leading away from the pump 9. then a 
quantity of milk v will remain in the line (where v is 
the volume of the line leading from the pump" 9) 
and a quantity of miik V-v will arrive in the com- 
partment 7." When subsequently the collecting 
glass 4 is filled again with milk of a different quality 
and/or composition obtained thereafter, more parr 
ticularly in a quantity V\ then, when the pump 9 is 
to pump this quantity \T away from the collecting 
glass 4, the three-way valve 10 will have to keep 
the line leading from the pump for a further period 
of time in the state in which it is still connected to 
the compartment 7, until the volume of milk v in 
the line leading froiTi Uib pump has arrived' in the 



compartment 7. The milk level in the collecting 
glass 4 has then fallen by a value corresponding to 
this volume v. By noting this decrease in level, it is 
also possible to determine the instant at which the 
three-way valve 10 must be switched, in order that 
the compartment 7' is connected to the line -leading 
from the pump 9. After the three-way valve 10 has 
been switched over and the collecting glass 4 has 
been emptied by means of the pump, a volume of 
milk v again stays behind in the line leading from 
the pump 9, whilst a volume of milk V|-v arrives in 
the compartment 7\ 'After the milk which is there- 
after collected in the collecting glass 4 has been 
pumped off, a volume of milk v is then again first 
transferred to the compartment 7* and thereafter, 
after switching of the three-way valve 10 (should 
this be desired in view of the quality and/or com- 
position of the milk then obtained), milk is again 
transferred to the compartment 7, etc. The instant 
at which the three-way valve 1 0 is switched over is 
determined by a constant change in the level of the 
volume of milk each time collected in the collecting 
glass 4, when this miik is pumped off. This change 
in level can be determined with the aid of sensors 
arranged in e.g. the vertical direction at the interior 
side of the collecting glass. These sensors 15 
report the change in level by applying an electric 
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signal to the computer 14 controlling the three-way 
valve 10. 

In the embodiment as shown in Figure 2, there 
are two collecting glasses 4 and 4\ whilst the milk 
obtained by means of the teat cups 2 is transferred s 
via the milk tubes 3 to a three-way valve 12, the 
milk being transferred this this three-way valve 12 
and the individual milk tubes 3 either to the collect- 
ing glass 4 or to the collecting glass 4\ It is course 
alternatively possible to first join the four milk tubes to 
together in a milk claw and to lead the output tube 
of the milk claw to one single three-way valve, from 
which three-way valve one single tube then leads 
to the two collecting glasses 4 and 4*. Via cocks 8 
and 8' behind the flow-out aperture of the relevant is 
collecting glasses, the milk is transferred with the 
aid of the respective pumps 9 and 9* from the 
relevant collecting glasses to the corresponding 
compartments 7 and 7* of the milk tank. In this Claims 
embodiment, the decision to transfer the milk to 20 
either compartment 7 or to compartment 7' has 1- 
already been taken before the milk is collected in a 
collecting glass: This situation can, for example, be 
met when each of the milk tubes 3 is provided with 
a measuring unit 11 of the same type as the 25 
measuring unit 1 1 in Figure 1. When there is used 2. 
a milking claw in which the tubes of the teat cups 2 
are joined together, then the measuring unit 11 
may alternatively be arranged between the milking 
claw and the three-way valve 12. In all further 30 3. 
respects, the manner in which the three-way valve 
12 is controlled is identical to that in which the 
three-way valve 10 in Figure 1 is controlled. In- 
stead of the use of specific measuring elements 
and sensor measuring units for the determination of 35 4. 
the quality and/or composition of the milk during 
the milking operation proper, it is alternatively pos- 
sible to update these data in the computer 14 of 
the system, so that it is already known in advance 
for the individual animals whether the milk obtained 40 5. 
from them must be collected in a predetermined 
compartment. This is more specifically possible 
when the decision to collect the milk in one of the 
two compartments is determined on the basis of 
the albumen or fat content of the milk to be ob- 45 6- 
tained from a relevant animal. So far mention has 
only been made of the possibility of collecting the 
milk separately in two compartments in depen- 
dence on the albumen content, the fat content or 
the somatic cell count, or in dependence on the so 
extent to which blood traces or other types of 7. 
contaminations occur in the milk. By using several 
compartments or several separate collecting 
rooms, it is of course possible to utilize several of 
the said criteria simultaneously. 55 

The construction described here may form part 8- 
of a fully automated milking and cleansing system, 
in which use can be made of an automatic system 



for allowing the animals, optionally on a selective 
basis, access to the milking parlour, an animal 
identification system, a teat cleaning system, a 
robot for automatically connecting the teat cups, an 
automatically proceding milking procedure with 
built-in checks on the progress of the procedure, 
an automatic feeding system, etc. The entire sys- 
tem is then controlled by a computer, so that of 
course use can be made of the computer 14 for 
controlling the elements of the construction, in 
sofar it has been described here, more specifically 
the cocks and the pumps. 

The invention is not limited to the embodiment 
described hereinbefore and as shown in the draw- 
ings, but also comprises all types of modifications, 
of course falling within the scope of the accom- 
panying claims. ..... 



A method of milking animals, characterized in 
that the milk obtained is collected in different 
storage containers after having been separated 
according to quality and/or composition. 

A method as claimed in claim 1, characterized 
in that the milk obtained from different animals 
is collected in different storage containers. 

A method as claimed in claim 2, characterized 
in that the milk obtained is collected in dif- 
ferent storage containers, depending on the 
albumen co ntent. 

A method as claimed in claim 1, characterized 
in that the milk obtained from an animal in the 
course of the lactation period is collected in 
different storage, containers. 

A method as claimed in claim 4, characterized 
in that the milk obtained is collected in dif- 
ferent storage containers, depending on the fat 
content. 

A method as claimed in claim 1, characterized 
in that the milk obtained from an animal during 
the initial stage of the milking operation and 
that during the further course thereof are col- 
lected in different storage containers. 

A method as claimed in claim 1, characterized 
in that the milk obtained is collected in dif- 
ferent storage containers, in dependence on 
the somatic cel l count o f the milk. 

A construction for applying the method as 
claimed in any one of the preceding claims, 
comprising a - milking machine (1) with teat 
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cups (2) which are connectable to the teats of 
an animal to be milked and a milk meter (4), 
via which the milk is transferred from the teat 
cups (2) to means (6) for collecting same, 
characterized in that these means comprise a s 
plurality of storage containers (7, 7') for the 
separate collection of milk of a different quality 
and/or composition. 

9. A construction as claimed in claim 8, char- io 
acterized in that the means (6) are constituted 

by a milk tank which is subdivided into com- 
partments (7, 7'). 

10. A construction as claimed in claim 9, char- 75 
acterized in that the milk tank (6) includes two 
compartments (7, 7'). 

11. A construction as claimed in any one of claims 

8 to 10,. characterized in that, arranged be- 20 
tween the milk meter (4) and the milk collect- 
ing means (7, 7'), there is a divider element 
(10) for guiding the milk from the milk meter 
(4) to one of the storage containers (7 f 7') of 
the milk collecting means (6). 25 

12. A construction as claimed in any one of claims 
8 to 10, characterized in that several milk me- 
ters (4) are present, each of which is con- 
nected to one of the storage containers (7, 7*) 30 
of iiie miik coiieciing means (6), whilst further- 
more between the teat cups (2) and the milk 
meters (4) there is arranged a divider element 
(12) for guiding the milk from the teat cups (2) 
to one of the milk meters (4). 35 

13- A construction as claimed in claim 11 or 12, 
characterized in that the mifking machine (1) 
operates automatically and co-operates with an 
animai identification system, whilst in the com- 40 
puter of the automatic milking machine (1) 
and/or of the animal identification system are 
updated the data relevant to the quafity and/or 
composition of the milk pbtained from each 
animal individually, on the basis of which data 45 
the computer supplies the control signals for 
the. divider element. 

14. A construction as claimed in any one of claims 

8 to 13, characterized in that the milking ma- 50 
chine (1) includes a robot for automatically 
connecting the teat cups (2) to the teats of an 
animal to be milked. 

15. A construction as claimed in any one of claims 55 
8 to 14, characterized in that a measuring 
element (11) is present for establishing the 
albumen content of the milk obtained. 



16. A construction as claimed in any one of claims 
8 to 15, characterized in that a measuring 
element (11) is present for establishing the fat 
content of the milk obtained. 

17. A construction as claimed in any one of claims 
8 to 16, characterized in that a measuring 
element (11) is present for establishing the 
somatic cell count of the milk obtained. 

18. A construction as claimed in any one of claims 
8 to 17, characterized in that a sensor measur- 
ing unit (11) is present for establishing the 
colour of the milk obtained, more specifically 
for checking the milk for blood. 

19. A construction as claimed in any one of claims 
8 to 18, characterized in that a sensor measur- 
ing unit is present for establishing the light 
absorption in the milk obtained, more specifi- 
cally for checking the milk for cloudiness. 

20. A construction as claimed in any one of claims 
15 to 19, characterized in that one or more 
measuring elements and/or one or more sen- 
sor measuring units are arranged in the milk 
meter (4). 

21. A construction as claimed in any one of claims 
15 to 19, characterized in that one or more 
measuring elements and/or one or more sen- 
sor measuring units are arranged in a line (3)- 
constituting the connection between a teat cup 
(2) and the milk meter (4). 
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